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Abstract: The central Hunan depression is an emerging area for shale gas investigation and evaluation within
the complex structural belt of southern China. The marine-continental transitional shale in the Longtan
Formation in this area is a key exploration target. Based on field profile surveys, drilling measurements, and
experimental testing data, The following insights have been obtained: (1) The thickness of the Longtan
Formation shale exhibits a spatial trend, being thicker in the south and thinner in the north, as well as thicker
in the central area and thinner in the eastern and western areas. High-quality shale is predominantly developed

in the lagoon sedimentary facies zone, with a thickness ranging from 60 to-130 metres. This shale primarily
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composes type II organic matter, with TOC content exceeding 1.5%, and the R, between 1.5% and 3.0%,
indicating a robust foundation for hydrocarbon generation. The shale is rich in brittle minerals such as quartz,
characterized by high silicon and low calcium content. The shale reservoirs feature diverse pore types, with an
average porosity of 3.3% and an average permeability of 0.008 1 mD, demonstrating low porosity, low
permeability, and high brittleness. (2) The overall gas content of the Longtan Formation displays a regional
distribution pattern, with higher values in the southern Shaoyang sag and lower values in the northern
Lianyuan sag. Vertically, the gas content is higher in the central section and lower in the upper and lower
parts. (3) The thick organic-rich shale formed in the reducing environment of the lagoon facies possesses a
high-quality hydrocarbon generation foundation and self-sealing capacity,, serving as the basis for shale gas
enrichment and accumulation. The preservation conditions are critical in controlling the gas content and are
essential for shale gas enrichment. A shale gas accumulation model for the Longtan Formation has been
established, emphasizing that ‘sedimentary facies control the formation of gas reservoirs, while preservation
conditions determine gas enrichment’. The synclinal structures within the lacustrine facies zone are identified
as promising areas for exploration. (4) The favorable areas for Longtan Formation shale gas are relatively
dispersed. Four prospective areas have been identified, namely Dengjiapu-Tantou, Sanbitian-Gujiaodi,
Duanpogiao-Niumasi, and Qiaotouhe-Hongshandian, primarily located in the synclinal center of the Shaoyang
sag. The estimated resource volume in these favorable areas is 1446.9 x 10® m’, indicating significant shale
gas resource potential in the Longtan Formation of the central Hunan depression.
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geological characteristics of reservoir; main controlling factors of enrichment; resource

potential; shale gas; Longtan Formation; central Hunan depression
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Fig. 1 Distribution of strata and structural characteristics in the central Hunan depression
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Table 1 Statistics of effective thickness of Longtan

Formation Shale in the central Hunan depression
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Fig. 2 Distribution of shale thickness of Longtan Formation in the central Hunan depression
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Fig. 3 Distribution characteristics of TOC and Ro in Longtan Formation of central Hunan depression
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shale in the central Hunan depression
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Fig. 5 Microscopic pore and fracture development characteristics of Longtan Formation shale
a A HLFFL, 2015H-D3 JF, 351.5 m; b. AT HLFFL 8 4 AL, 2015H-D3 I, 355.2 m; e A WL 24 244%, 3400 1 T, 405.0 m;
d AN AL, 2015H-D3 3, 420.5 m; e KLIAIFL S UEREE, WE T 1 3F, 403.0 m; fR-IRGpkilal L5 fCoREE, BE 0T 1 3F, 397.4 m;
g JRRIZEFIALAL, #0511 I, 405.2 m; h. BBk RE)FL -5 FFIL, 2015H-D3 JF, 633.3 m; i) [A14E, 2015H-D3 JF, 425.6 m

HIRZ N R NEE, FE R Z A5 6) .
JZHRAE T4 A E DU AZ L R B B, A AR
Ao K BEIE A B — R, LAh L RN
F (£ 30° ~ 90°), B 43 4% 7 ffk 41 550 ) e 4
(15 6a), BTG AL FH5 s vh . 2 (803 3h 45 2 30
U A2 SR R, 5435 1 AT LA S A% 5 1
MG (1] 6c) o HTELEN) 53 A0 A2 R FRAL . e )
HoJZRE AT S, A2 A RIR A
PR A A H BRI (Gong L et al., 2019)
BEAN, JRTE AL 20 R 2 BT DL 22 ff i 4 5 M
L PIRs)A U SUB T ) R AT W PN 1)
WS T TUA R Z B ERE

2.4.2 f W VERHE

TETRLH GUAFE S I FLBRE 518 1 200 i 45

R, FLERBETE 0.9% ~ 14.7% Z 18], BI{E H 3.3%,

FLBREE R 3 3.0% HIFE S 5 He 29k 53% (1% 7a),
2015H-D3 JHE LB EE DA I 3 A FRAE s, F B
BT R B BB HAE 0.0001 ~ 0.0439 mD 2 ]
(|5 7b), HAr AR5 2 5, ~F- 3974 0.008 1 mD, &
S3FE ] RESZ N R I R B IR RLAE L, B35
B, TR T AR I AR R E,
HB &R B .
2.4.3 FLERZEH

FLBRES F 2 PP TS AR AR R T M S
AR EER FAGIR N, F1 CO, W B S 56: 5 k%)
T2 GUAHE S O FLBR G5 A 1 7 20 BT 5 3R 11E .
G BoR, TUAHE R 2| TUPAC 732505
Z SRV (a) 2 £ (5 10 HL 5, 2019a), Bifi
AHXSEJ7 P/Py B IR UK AR AL sE 3 5 By
TIZW 2218 B B (PP /NT 0.45) R Z



541 45 5 1)

HRUMEAE: 0 8B % RIR IR DA U S R R R s ) 117

6 JeFd] vis R WAEE T

Fig. 6 Macroscopic fracture characteristics of

Longtan Formation shale
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